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SHORT PULL-BACK CHUCK 
BACKGROUND OF THE INVENTION 
[0001] The present invention relates to a chuck for gripping workpieces and, more 
particularly, to a chuck having limited pull-back when gripping workpieces thereby, reducing 
forces that tend to distort the workpiece. 

[0002] Draw-down chucks are widely used to grip workpieces while machining or 
performing other operations. Draw-down chucks come in a variety of sizes to grip various 
sized workpieces and typically have two to four jaws that move axially between an extended 
and a retracted position. To extend or retract the jaws, a puller coupled to the jaw rod moves 
the jaws axially to grip or release the outer or inner surface of a workpiece. Generally the body 
of the chuck includes bores through which the jaw rods extend. As the puller moves the jaw 
rods between the extended and retracted positions, the jaws rods are moved within the bores in 
the stationary chuck body. It is difficult to grip some workpieces with conventional chucks in a 
consistent and reliable manner without distorting the workpiece. For example, if the puller is 
retracted too far, the jaw rods engage against the outer radial surface of the workpiece and may 
exert too much force, thereby distorting the workpiece. Distortion may also occur from the 
retaining force of the engaged jaws during the machining process. Some manufacturers use 
elaborate methods to limit the amount of force exerted by the jaw rods or the location of the 
puller, but it is still difFicuU to consistently grip a workpiece with a limited force or limited 
movement of the jaw rods. 
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SUMMARY OF THE INVENTION 
[0003] The present invention relates to a chuck for gripping workpieces having an outer 
chuck body rotatable about a chuck axis and defining a cavity. A collar including a slot with a 
slot axis angled relative to the chuck axis is coupled to the outer chuck body. An inner chuck 
body located within the cavity is movable along the chuck axis relative to the collar and the 
outer chuck body. The inner chuck body includes a bore having a bore axis angled relative to 
the chuck axis into which a jaw rod disposed. The jaw rod is coupled to the collar. 
[0004] In an alternative embodiment, the chuck is coupled to a workpiece with jaws. The 
chuck includes an outer body having a cavity and a chuck axis; an inner body having at least 
two bores each having a bore axis angled relative each other, wherein the inner body is 
movable between an extended inner body position and a retracted inner body position along the 
chuck axis and within the cavity; a collar positioned between the outer body and the inner 
body, wherein the collar includes at least two key slots, each having a slot axis; and at least two 
jaw rods disposed in the bores and movable between a retracted jaw position and an extended 
jaw position, wherein the jaw rods include the jaw and a coupling member, with the couphng 
member being coupled to the slots for movement along the slot axes. Therefore, as the inner 
body moves from the extended inner body position to the retracted inner body position, the 
jaws move from the extended jaw position to the retracted jaw position to couple the workpiece 
to the chuck. 

[0005] Further scope of applicability of the present invention will become apparent from 
the following detailed description, claims, and drawings. However, it should be understood 
that the. detailed description and specific examples, while indicating preferred embodiments of 
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the invention, are given by way of illustration only, since various changes and modifications 
within the spirit and scope of the invention will become apparent to those skilled in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] The present invention will become more fully understood from the detailed 
description given here below, the appended claims, and the accompanying drawings in which: 
[0007] FIG. 1 is a sectional view of the chuck with the jaws gripping a workpiece in a 
retracted position; 

[0008] FIG. 2 is a sectional view of the chuck in an extended position; 
[0009] FIG. 3 is a top plan view of the collar; 

[0010] FIG. 4 is a sectional view of the collar along line 4-4 in FIG. 3; and 
[001 1] FIG. 5 is a perspective view of the jaw rod. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0012] FIG. 1 illustrates a chuck 10 for holding a workpiece 16. The chuck 10 is attached 
to a spindle 12 and generally includes an outer chuck body 50, an inner chuck body 60, jaw 
rods 30, collar 90, and a radial locator 56. The outer chuck body 50 locates the inner chuck 
body 60 for movement along the chuck axis 14. The inner chuck body 60 locates the jaw rods 
30 for operational movement. The collar 90 is secured to the outer chuck body 50 and is 
operationally coupled to the jaw rods 30. As the inner chuck body 60 moves within the outer 
chuck body 50 between a retracted position for engaging a workpiece and an extended position 
for releasing a workpiece, the collar 90 is stationary along the chuck axis 14 within the outer 
chuck body 50. Even though the jaw rods 30 are coupled to the stationary collar 90, as the 
inner chuck body 60 moves between the extended and retracted positions, the jaw rods 30 move 
between a retracted position for engaging a workpiece and an extended position for releasing 
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the workpiece. More specifically, the jaw rods 30, coupled to the collar 90, move both a radial 
distance relative to the chuck axis as well as along the chuck axis. To couple a workpiece 16 to 
the chuck 10, the workpiece is placed in operative alignment with the chuck axis 14. The inner 
chuck body 60 is then moved from an extended inner body position (FIG. 2) to a retracted inner 
body position (FIG, 1), during which the jaw rods 30 also move from an extended jaw position 
to a retracted position. 

[0013] The jaw rods 30 are best illustrated in FIGS. 1, 2 and 4 and each jaw rod generally 
includes a first end 44, a second end 46, a sealing recess 48, a radial locator groove 34, and 
jaws 22. The jaws 22 are attached to the first end 44 of the jaw rod 30. The jaws 22 may be 
made in a variety of sizes and shapes to engage different workpieces 16. For example, the jaws 
22 may be formed with split ends to securely grip the outer radial surface 18 of the workpiece 
16. The jaws 22 may also include replaceable jaw inserts and may be configured in a variety 
of sizes, shapes, and materials depending on the workpiece 16 to be gripped and the operations 
to be performed. As shown in FIG. 1, the jaws 22 may be releasably attached to the jaw rods 
30 by a jaw attachment fastener 26, such as a bolt or pin. This allows the jaws 22 to be 
changed to allow for different operations, workpieces with various outer radial surface 
configurations, and/or workpieces with various diameters. The radial locator groove 34 
establishes the angular or rotational position of the jaws 22 within the bores 62 and relative to 
workpiece 16 as described in greater detail below. Lubrication grooves or pockets (not shown) 
may be included in the jaw rod 30 to facilitate the flow of lubrication to help ensure smooth 
movement of the jaw rod 30 within the inner chuck body 60. The sealing recesses 48 are 
shown to receive a seal 47 such as an 0-ring to prevent dirt, dust, machine materials, and other 
contaminants from entering the lubricated portions of the chuck 10. Seals (not shown) may 



4 



also be included between the outer chuck body 50 and inner chuck body 60 to prevent dirt, 
dust, and other contaminants from entering the chuck. 

[0014] The second end 46 of the jaw rod 30 is generally coupled to the collar 90 for 
operational movement. The second end may include a radial recess 32 and a coupling member 
42 to be operationally coupled to the collar as described in greater detail below. The jaw rods 
30 are movable between a coupled position and a removable position by rotating the jaw rods 
about the bore axis 66 when the radial locator 56 is disengaged. More specifically, in the 
coupled position, the coupling member 42 is coupled to the collar 90. The radial locator 46 
may engage the groove 34 in the coupled position to prevent movement about the bore axis 66. 
The size and shape of the jaw rods 30 may also depend on the application and size of the 
workpiece 16. 

[0015] The outer chuck body 50 is configured to receive and operationally couple the jaw 
rods 30, inner chuck body 60, and collar 90 to the outer body 50 while allowing the inner chuck 
body 60 to move within the cavity 52 along the chuck axis 14. As illustrated in FIG. 1, the 
outer chuck body 50 generally includes a cavity 52 to receive the inner chuck body 60 and the 
collar 90. A collar attachment mechanism or fastener 100 (FIG. 1) attaches the collar to the 
outer chuck body 50 to restrain the collar from movement along the chuck axis 14. The cavity 
52 and inner chuck body 60 may be made in a variety of shapes and sizes so long as the inner 
chuck body 60 may move along the chuck axis 14 between extended and retracted inner body 
positions. For example, the cavity 52 may be hexagonal in shape with the outer surface of the 
inner cavity having a matching hexagonal shape fitting within the cavity. In the illustrated 
embodiment, the cavity 52 and inner chuck body 60 are cylindrical in shape. Bearing 
assemblies facilitate smooth operation of the inner chuck body 60 along the chuck axis 14 
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within the cavity 52. A grease port 82 provides lubricant between the inner chuck body 60 and 
outer chuck body 50. The grease port 82 may be further configured to lubricate the slots 94 on 
the collar as well as the jaw rods 30 within the bores 62 on the inner chuck body 60. An 0-ring 

61 may be used to prevent contamination of the lubricated surfaces and for retention of the 
lubrication. 

[0016] A workpiece rest 70 may be attached to the outer chuck body for locating a 
workpiece 16 along the chuck axis 14 relative to the outer chuck body 50. The rest 70 may 
further include locator pins 58 upon which the workpiece 16 rests. The radial rest pins 58 are 
configured to easily adjust for various workpieces 16. 

[0017] The collar 90 is coupled to the outer chuck body 50 and includes a hollow central 
section 95 and hub 91. The hollow central section 95 allows the inner chuck body 60 or a 
member coupled to the inner chuck body, to extend through the collar 90 so that the inner 
chuck body 60 may be moved along the chuck axis 14 within the outer chuck body 50. The 
hub 91 extends fi-om the hollow central section 95 and includes an outer radial surface 92 from 
which key slots 94 extend inwardly. The key slots 94 include a slot axis 96 and slot projections 
97 to couple the jaw rods 30 as described in greater detail below. The jaw rods 30 typically 
move along the slot axis 96 as the inner chuck body 60 is moved between the extended and 
retracted inner body positions. More specifically, the slot projections 97 have a linear portion 
99 along which the radial recess 32 and coupling member 42 slide. It should readily be 
recognized that the slot 94, slot projection 97, and radial recess 32 may be formed in a variety 
of sizes, shapes, and configurations while permitting controlled movement of the jaw rod 30 
within the key slot 94. The inner periphery of the key slot 94 is generally circular as indicated 
at 98. In the illustrated embodiment, the jaw rod 30 moves away from the hollow central 
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section 95 along the slot axis 96 as the inner chuck body 60 is extended along the chuck axis 
14. Alternatively, the jaw rod 30 moves along the slot axis 96, approaching the hollow central 
section 95, as the inner chuck body 60 is retracted. 

[0018] The inner chuck body 60 is configured to receive and align the jaw rods 30. As 
illustrated in FIG. 1, the inner chuck body 60 generally includes bores 62 to receive the jaw 
rods 30. The number of bores 62 defined by the inner chuck body 60 is dependent upon the 
application and number of jaws 22 desired to grip the workpiece 16. 

[0019] The bores 62 are angled relative to the chuck axis 14 so that the jaws 22 approach 
the chuck axis as the inner chuck body 60 is retracted into the outer chuck body 50 allowing the 
jaws to securely engage the workpiece 16. The bores 62 include a bore axis 66 along which the 
jaw rods 30 are extended and retracted. The outer surface of the bores 62 support the jaw rods 
30. The jaw rods 30, located within the bores 62, extend through the inner chuck body 60 into 
the cavity 52 defined by the outer chuck body 50. In the illustrated embodiment, the bore axis 
66 of the inner chuck body 60 intersects the slot axis 96 in an approximately perpendicular 
arrangement to allow the jaw rods 30 to be extended and retracted as the inner chuck body 
moves between the extended and retracted positions. 

[0020] The alignment of the slots 94 and bores 62 causes the jaw rods to move diagonally 
respective to the chuck axis 14. The diagonal movement is approximately equal to the 
movement of the jaw rod along the slot axis 96. Because the slot axis 96 is angled relative to 
the chuck axis 14, the slot axis includes a horizontal component along the chuck axis and a 
vertical component radially from the chuck axis. The jaw rods 30 move diagonally along the 
slot axis 96 shown by arrow D in FIG. 1, the jaw rod 30 therefore has a horizontal movement 
along arrow H, and a vertical movement along arrow V. Therefore, as the inner body 60 moves 
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along the chuck axis 14, the jaw rods 30 slide in the slots 94, so that as the inner chuck body is 
moved from a retracted inner body position to an extended inner body position, the jaw rods 
move from a retracted jaw position to an extended jaw position. 

[0021] During chuck operation, the jaw rods 30 are first placed in the extended jaw 
position as shown in FIG. 2, to permit loading of the workpiece 16 by moving the inner chuck 
body 60 to an extended inner body position. The workpiece 16 generally rests against the 
workpiece rest 70; specifically the locator pins 58 in the illustrated embodiment. The rest 70 
limits movement of the workpiece 16 along the chuck axis 14 by establishing a seating surface. 
[0022] With the workpiece properly positioned, the inner chuck body 60 is then moved 
from the extended inner body position toward the retracted inner body position. As the inner 
chuck body 60 moves from the extended inner body position to the retracted inner body 
position, the jaw rods 30 in the bores 62, restrained by the collar 90, move within the bores 
along the bore axis 66, relative to the inner chuck body 60. The radial locator 56 ensures that 
each jaw rod 30 remains aligned with the workpiece 16 and coupled to the collar 90. Also, as 
the inner chuck body 60 is moved from the extended to the retracted inner body position, the 
jaws 22 approach the chuck axis as the jaw rods 30 slide within the key slots 94 along the slot 
axis 96. The configuration of the collar 90 and arrangement of the slot axis 96 further causes 
the jaw rods 30 to move along the chuck axis 14 and to be retracted into the outer chuck body 
50. Engagement of the coupling member 42 and slot 94 constrain movement of the jaw rods 30 
along the slot axis 96, thereby constraining movement of the jaw rods 30 along the chuck axis 
and radially about the chuck axis which limits the jaw rods 30 in the distance they may move 
along the chuck axis as well as the distance they may move radially relative to the chuck axis. 
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After the workpiece 16 is securely restrained by the chuck 10, the desired machining or other 
operation may be performed. 

[0023] Upon completion of the machining operation, the workpiece 16 is released from the 
chuck 10 by moving the jaw rods 30 from the retracted to the extended jaw position. More 
specifically, the inner chuck body 60 is moved from the retracted to the extended inner body 
position, allowing the jaw rods 30 to move diagonally relative to the chuck axis 14, extending 
outwardly from the outer chuck body 50, as well as radially away from the chuck axis, thereby 
disengaging the outer radial surface 18 of the workpiece 16. Once the jaw rods 30 are 
disengaged from the workpiece 16, the workpiece may be removed from the chuck 10. 
[0024] Even though the chuck 10 as described above and illustrated in FIGS. 1-5 has been 
primarily described with the jaws 22 engaging the outer surface 18 of a workpiece 16, it should 
be readily apparent to one skilled in the art that the chuck 10 with minor modifications may be 
used to grip the inner diameter of a workpiece. The modifications may include orienting the 
bores 62 to be angled away from the chuck axis 14 (as opposed to toward the chuck axis as 
shown in the drawings) and changing the orientation of the slot axis to remain approximately 
perpendicular to the new bore axis. 

[0025] The collar 90 being coupled to outer chuck body 50 and the jaw rods 30 being 
coupled to the collar limits the movement and force that may be appUed by the chuck 10 to 
prevent damage to the workpiece 16. The unique arrangement of the slot axis 96, being angled 
relative to the chuck axis 14 and being approximately perpendicular to the bore axis 66, limits 
the movement of the jaws 22 along the chuck axis as well as the distance of movement away 
from or toward the chuck axis. 
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[0026] The foregoing discussion discloses and describes an exemplary embodiment of the 
present invention. One skilled in the art will readily recognize from such discussion, and from 
the accompanying drawings and claims that various changes, modifications and variations can 
be made therein without departing from the true spirit and fair scope of the invention as defined 
by the following claims. 
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